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006 sdphexrTUBHOCTHI
SHEePreTu4ecKxX MeTOL0B
B MeXaHIKe

IIpn pemenmm 3agad Ha osmMmmazax M EI'O BakHO He TOJIBKO
HaWiTV BEPHBI IIyTb K PENIeHNIO, HO M IIoCTapaThCA BBIOPATB TaKoOii
criocob, KOTOPBIN ObICTpee BCEro MPMBOAUT K IIPaBUIIBHOMY OTBeTy. ITo-
ZI00HOe yMeHMe HepeJKO II03BOJAEeT CYIIEeCTBEHHO COKPATUTb MaTeMa-
TUYecKMe BBIKJIAJKM U BpeMsd, 3aTpadeHHOe Ha pellleHMe 3a7ad. B cra-
Tbe Ha IIpUMepax pPelleHud 3aJad MeXaHMKM IOKa3aHa d(P(PEeKTUBHOCTb
JICTIOJIb30BaHMA dHEPreTUIeCcKOro MeToa.

Beenenne

HagepHoe, KaKabll YUTATEIE MOYKET
NIPUIIOMHUTE CJIydali, KOrjJa OH, enBa
B3IVIAHYB HA PUCYHOK K 3aJade, yiKe
MBICJIEHHO IIPEJCTaBJAN  BO3MOKHBIN
JaJbHeMmit xon e€ pelleHusa. Tak,
YBUIEB YEPTEK, HA KOTOPOM M300pasKe-
HO TeJI0 Ha HAKJIOHHOM ILJIOCKOCTY, MHO-
IMe cpasdy JKe CTpeMATcA u300pas3uThb
CUJIBI, NEeVICTBYIOIME Ha TeJo, M 3aly-
caTb ypaBHEHMEe BTOPOro 3aKoHa Hbio-
ToHa. Ecom ke B ycsoBuMM 3alaHbI,
HaTmpuMep, HadaJibHaA CKOPOCTbH M Bpe-
MsA JBVKEHMs, TO aBTOMATUUECKU IIM-
LTyTCA KMHEMaTUUYeCcKye YPaBHEeHN .

OnHako He Bcerga ImoZoOOHOTO poja
TIOAXOM K PEeIIeHMI0 3aJlauy ABJIAETCHA
ONITUMMAaJIbHBIM. B [aHHON cTaThbe Ha
IpuMepax pelreHna KOHKPETHBIX 3a-
ad MBI paccMOTpuM 3(PPEeKTUBHOCTH
[IpMMEeHEeHUsa JHepreTMYecKoro MeTona

II0 CPpaBHEHUIO C KMHEeMaTU4YeCKUM U
JAVTHAMMWYECKVIM.
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Pemienue 3amau

3amaua 1. IIlap maccoit m = 0,5 kr,
nagad ¢ BbicoTbl H = 10 M, mommagaer B
CHer ¥ IpoOMBaeT B HEM AMYy IJIyOuM-
vHoit h = 0,8 m. Cunras OBUIKEHUE B
BO3JIyXe M B CHEr'y PaBHOYCKOPEHHBLIM
M CUJIy COIPOTMBJIEHNS BO3IyXa pPaB-
"ol Feg = 0,6 H, Haiigure cury cormpo-
TUBJIEHUA Fee IPU IBUIKEHUN B CHETY.

Paccmorpum cHawasia IpMBBIYHBIN
OOJIBINIMHCTBY UIKOJIBHMKOB XOJ perle-
HIA 33724

Ilepsviii cnocod peuweHusi. Paso-
ObEéM IBMIKEHMe Ilapa Ha JBa y4acTKa
(B BO3OyxXe m B cHery). VI3oOpas3mm Ha
puCcyHKe 1 HampaBJIeHIS BEKTOPOB CUJI
TAMKECTU ¥ COIPOTUBJIEHUA BO3LyXa
LIS KasKIOro ydacTKa, HaIpaBJIEeHUA
BEKTOPOB YCKOPEHMII M CKOPOCTM Dy,
ABJIAIOLIENCA  KOHEYHOM  CKOPOCTLIO
IJIA IIePBOr0 ydacTKa U HadaJbHOM —
naa BToporo. HampaBuMm ock X BepTH-
KaJIbHO BHUS.
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3ammieM AJid  KaskJIOro ydacTKa
ypaBHEHMe BTOPOro 3akoHa HbroToHa B
MIPOEKIMAX Ha BTy OChb U KMHEMaTude-
CKOe ypaBHEHNEe IJIs PaBHOYCKOPEHHO-
IO IBUYKEHMUS:

mg — F.; = may, (1)
2 2
H=2"% (2)
2(11
mg — F,. = —-may, (3)
2 2
h=t —Y (4)

—2a,

Pusnyeckad gacTb pelleHUs 3aja-
4y 3aBepIlleHa, OCTaJIOCh JIMIIbL pe-
IINTH IIOJIyYEeHHYI0 CUCTeMY YypaBHe-
Huit (1) — (4), yauTbIBasg, 4TO HAYAJb-

Hasg v) M KOHEYHasd ¥ CKOPOCTU JIBU-
JKeHMdA 11apa PaBHbBI HYJIIO.

g sToro MOMKHO CHadaJja BbIpa-
3UTh "3 ypaBHeHU (2) m (4) 7)12 u
IPUPABHATL IIPaBble YaCTHU:

2a1H = 2a2h,
OTKyJIa
h
ap =ay—. 5
1= 0 ()

Teneps noactaBuM ypaBHeHME (D) B
(1) n BEIpas3uM ay;

h m
VI, makomen, moxcrtaBuB (6) B (3),
TIOJIYYIMM MCKOMYIO CUJIY COIIPOTUBJIE-
HUA IPY OBUYKEHUNM HIapa B CHETY:
Foe =m(g+ay) =

H
h

H( FCB] (6)
:>a2=— g——.

H
=F, :mg(1+g)—FCB =60 H.

OrBer. F,, =mg (l +%j -F, g = 60H.

Msbl HaMepeHHO IIpoJeJsajii Bech
IOJITVMI IIyThb MaTeMaTUYeCKUX IIpeod-
pa3oBaHMit, 4TOOBI MIOKa3aTh MIPEUMY-
IIIecTBa YHEPreTHHecKOro MeToja pe-
IIeHUsa OaHHOM 3aadn.

Bmopoti cnocob peweHus. 3a
BpeMsa IOBMIKEHMA Iapa ero II0JHad
MeXaHMYecKasa DHeprusa yMeHbIIaeTCsd
Ha Besuunny mg(H +h) 3a cuér pabo-
Tbl CUJBl COIPOTMBJIEHMA BO3AYyXa
(Monmysb pabotTel paBeH F.,H) u pabo-
TBI CUJIBI COIIPOTUBJIEHUA cHera (Mo-
nyap paboter paBeH Fy.h). Torma nmsa
pellleHNA 3ajaduM JOCTATOYHO 3ally-
CaThb TOJILKO OJJHO YpaBHEHME!

mg(H + h) = F,,H + F . h,



3 KOTOPOTO Cpaldy HaXOIUM VICKOMYIO
BeJINYNHY.

3agaga 2. ITocsie oTremesin 3MMOIL
obpasoBajyiach JenAHasA TOPKa IJIVHON
L =15 M, TIOBEpPXHOCTb KOTOPOM CO-
craBadger yroa o (tgo=1/6) c ropu-
30HTAJIBHOM IIJIOCKOCTBI0. UTOOBI pebsa-
Ta Ha CaHKaX HE BbIE3YKAJM Ha IIPO-
€3)KYI0 YacCTb JOPOTrM, NBOPHUK IIOCHI-
TaJ HYSKHIOI YacTh TOPKM ImeckoM. Ha
KaKOJ MMUHMMAJbHOM IJMHE S IIOBEPX-
HOCTM TOPKM HAaJ0 HACBHIIATb IIECOK,
4yTOOBbI CaHKM HE CMOIJM ChexXaTb C
Heé? KoappuimmeHT TpeHUs CKOJIbIKe-
HMA CAHOK II0 JbAY C meckoMm K = 0,5.
Tpennem caHOK O J€n 0e3 TlecKka u
Ha4YaJIbHO/ CKOPOCTHIO Ha BepIINHE
TOPKM IIpeHeOpeys.

Jra 3ajava ABJSETCSA aHaJOrOM
npeablayIleil: ¢ AMHAMUYEeCKOM TOYKU
3pEeHUs ABUKEHNE CAHOK MOYKHO TaKsKe
pas3buTh Ha ABa JTala, IIEepPBBI U3 KO-
TOPBIX — II0 IJIAJIKOV TOPKEe — IIPOMCXO-
IUT PaBHOYCKOPEHHO C YCKOPEeHMEM

ai = gsinag, (7)
a BTOPOJlI — paBHO3aMeJJIEHHO C YCKO-
peHueM, MOAyJIb KOTOPOTO
ag = g(ucoso — sina). (8)
3aMeTuM, UYTO IIPU HAXOMKIEHUU
YCKOpPEeHUA a HaAo ObITb ZOCTATOYHO
BHMMATEJbHBIM, YTOOBI HE JOIYCTUTH
ommbKy, HamymcaB IIPUBLIYHOE ypaBHE-
HMe ag = g(sino — fcosq), crpaBenu-

L

BOE JIMIIb IIPU PaBHOYCKOPEHHOM
IBVPKEHUM II0 HAKJIOHHOWM IIJIOCKOCTIL.
JelicTBUTENIbHO, 3amyucaB ypaBHEHUE
BTOPOro 3akoHa HbIOTOHA Ha OCh X,
HaIlPaBJIEHHYI0  BJOJIb  HAKJIOHHON
mIockocT (puc. 2):

F;

Mg

Puc. 2

mag = F,

p ~Mgsine,

rne F, = uN = pumg-cos ¢, mnomy-

4yuM ypaBHeHue (8).

Terepb OCTAJIOCh JIMIIb 3aINCATh
KMHEeMaTUdecKe ypaBHEHMA AJA KasK-
JIOTO U3 YYaCTKOB:

2

v
L-s=—, 9
. 9)

2
s=—2—. (10)

2(12

Penme cucremy ypaBuenunn (7) —
(10), mmosryamm:

L
s=—=5 M.
Utga
OTtBer. s =L= 5 M.
Utga

BHOBb, Kak M B IIepBOIl 3ajJade,
DHEPTeTUYUECKNII METOH II03BOJIUT TO-
pas3go OblcTpee MPUNTUM K OTBETY.
ToJbKO B JaHHOM CJy4ae IIOJIHAS Me-
XaHNYEeCKas YHEpPrusd yMeHbIIaeTcsa Ha

Beanunay mgh = mgLsina 3a cuér

pa60TbI CHMJIbI TpPEHMA CKOJbMKEHIA,
MOZYJIb KOTOPOJI paBeH
UN s = umgcosa s,



mgLsino = umgcosa - s,
OTKyZa Ccpas3y HaxOAUTCA JICKOMOe
paccrosHuIe S.

3agaua 3. JIbpxkuMK Maccoii m = 60 Kr
crrycTuiicsi ¢ ropbl Beicotoit h =20 m. Ka-
KOJI Oblia cuia conportuBieHus F. ero
JIBVSKEHMIO II0 TOPMB30HTAJILHO JIBIKHE
Ilocjie CIIyCKa, eCcJM OH OCTaHOBMJICH,
npoexaB | = 200 m? Cumrarthb, 4TO 1O
CKJIOHY TOPBI OH CKOJIb3UJ 0e3 TpeHMA.

Ecau pemats Ty 3amady auHaAMU-
4ecKHU, IPUAETCA BBOAUTH YTOJ HAKJIO-
Ha TOpbI K TOPMUBOHTY (OH, KOHEYHO Ke,
IIOTOM COKpaTturcsa!), BHOBb pa3dmBaTh
TPAEKTOPUI0 ABVUIKEHUS JIbIKHUKA Ha
ABa y4dJaCTKa I 3allliChlBaThb ypPaBHEHUA
IJIA KalKIOro M3 HuUX. PeKoMeHIayeMm
YUTATEJAM CaMOCTOATEJbHO PEeInThb
337249y 3TUM CIOCOOOM.

OHepreTUUECKNiI ITOAX0] IT03BOJIAET
ropaszo ObICTpee IPUITH K KOHEYHOMY
pesyabratry. JleficTBUTEJNIbHO, IIOJIHASA
MexXaHM4YecKasd  SHeprusa  JbDKHUKA
YMEHBIIINJIACh 33 BpeMsd JBIUKEHUA Ha
BeJIMYMHY, PaBHY0 mgh, 3a cuér pa-
0OTBI CHMJIBI TPEHUA Ha TOPU30HTAJb-
HOM Yyd4acTke. OTa pabora paBHa IIO
monyso F.l. CienosaTesbHO, MOKHO
3amIMcaTh ypaBHEHME

mgh = F,l= F, =ngh=60 H.

Orser. F, = ngh= 60 H.

3agagya 4. JIBa Teja Maccel m =
=240 r KasKkgoe MOoJBEIIeHbl Ha KOHIIAX
HUTHU, [EPEeKMHYTOl uepes3 0Oiok. Ka-
KYyIO Maccy my IOJKeH MeTb Ipy3, I0-
JIO}KEHHBII Ha OJHO "3 TeJ, YTOoObI
Ka’sKJoe M3 HUX IIPOIILJIO 3a BpeMdA t =
=4 c nyre h =160 cm?

TpaIunmoHHOE peIlleHne 5TON 3a-
Jauy IpejroJjaraeT MCIIOJIb30BaHUE
ypaBHeHUI BToOporo 3akoHa HbioTona
IJIA KasKJOro TeJia UM KMHEeMaTUdeCKO
(POpPMYJIBI PABHOYCKOPEHHOTO JBUKE-
HUA, CBA3BIBAIONIEN IIyTh U BPEM:.

3aKOH COXpaHEHU:A MeXaHUYEeCKO
SHEPTUM II03BOJIUT HAMTU MHOM IIOIXOJ,

K pelIeHMio. Y MeHbIIIeHMe IIOTeHIIV-
QJIBHOV YHEPIUM CUCTEMBI TPY30B MIPU-
BEeJIET K BO3paCTaHMIO UX KUHEeTH4Ie-
CKOJ DHEPTUM:

2
mygh = ETE
e KOHEeYHadA CKOPOCTb TPYy30B v
BIBOe OOJIbIllE MX CPEJHEN CKOPOCTU
IpY PaBHOYCKOPEHHOM JBIVKEHUU C
HYJIEBOJ Ha4aJIbHOV CKOPOCTBHIO
2h
v=—>.
t
IloncraBus (12) B (11), onpenenum
JMICKOMYIO Maccy rpyaa

gt® —2h
4h
gt? —2h

3agaga 5. B cucreme, n300paskEéH-
HOJ Ha puc. 3, TpeHMe B OJIOKaxX U
MesKJy JIIOOBIMM IIOBEPXHOCTSAMMU OT-
cyTcrByeT. Ecam rpysmury wmaccoit m
IO3BOJIUTb JABUTATbCA, TO B3a Kakoe
BpeMsA OH JOCTUTHET IIOJICTaBKM Mac-
coii M? HauyasbHad CKOPOCTb TPY3UKa
paBHa HYyJIO, HAaYaJbHOE PACCTOAHNE
OT T'py3MKa JO IOACTaBKM h, HUTH He-
BecoMas U HepacTaKUMAadA

(12)

m =10r.

OTgeT. m) = m =10rT.
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Puc. 3

3ameTuM, 4YTO CMeIleHNe IIOACTaB-
KJ B TOPMB3OHTAJbHOM HAIIPaBJIEHNM Ha
BeJIMUMHY AXx NPUBOAUT K IlepeMelre-
HUIO TPy3a II0 BEPTUKAJM Ha BeJIMYM-
Hy 2Ax. ITosTOoMy BepTUKAJIbHAs CKO-
pocTb rpy3a v; BrABOe 0oJblle TOpu-

30HTAJbHON CKOPOCTH CUCTEMBI Uy :



v = 20,. (13)

3aKOH COXpaHEeHUs MeXaHUYEeCKOl

DHEPIUM CBA3bIBAET yMEHbIIIEHNE II0-

TEHIMAJIbHON SHEPIuM Ipys3uKa C yBe-

JIMYEHVEM KUHETUYECKON SHEePIrum Cu-
CTeMBI:

_ m(vl2 + v%) + Mv%
2 2

31ech v12+'u§ ='u2, rme v ecThb

mgh

(14)

CKOPOCTb TPY3MKa OTHOCUTEJHHO CTO-
Jla, TI0 KOTOPOMY ABMYKETCSA ITO/ICTaBKA.
Koneunas BepTHMKaJbHasA CKOPOCTb

V] HAXOQUTCA aHaJorn4Ho (12):
_2h
L

Pemasa cucremy ypaBuHenuit (13) —
(15), mosryumm:

vy (13)

h(dm + M)
2mg
h(5m + M)
2mg

OTBer. t =

3amaua 6. Ha KoHell JoCKu Iome-
CTUJIM TPY3 BABOE OOJbIIE Macchbl U

TOJIKHYJIN oba Teya co CKOPOCTBIO 7

0 TJaJgKOMy CTOJy B HaIpaBJEeHUN
BepTUKAJbHON cTeHKM (puc. 4). BexTop
CKOPOCTM HaIIpaBJIEH BJOJb JOCKU U
nepneHauKyJadapeH crenke. Cumras
yoap [HOOCKM O CTeHKY abCoJIIoTHO
YOPYTMM ¥ MIHOBEHHBIM, a Ko03(du-
IVIEHT TPEeHUsd MeKAy Tpy30M I JocC-
KO} paBHBIM [, HalAuUTe MMHMMaJIb-
HYI0 JIJMHY JOCKMU, IIPM KOTOPOIl Tpy3
HIMKOTJa He KOCHETCS CTEeHKI.
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Puc. 4

PaCCMOTpI/IM JABVIKEeHVe CHUCTEeMBI

«TPy3 — HOCKa» IIOCJe yZapa OCKMU O
crenrky. Ilockosbky ymap ObLt abco-

L

JIIOTHO YIPYTMM ¥ MTHOBEHHBIM, JOCKa
HavaJa ABUTATHLCA C TOM Ke II0 MOAY-

JII0O  CKOPOCTBIO V), HaIpPaBJIEHHO

HaBCTpeuy [BMKEHMIO Trpy3a. Ilpu
9TOM JOCKa M Ipy3 OyayT yMeHBIIAThb
CBOIO CKOPOCTb 3a CYET CUJIbI TPEHM.
Jocka 1o ycJoOBMIO BABOE Jerde, IIO-
9TOMY OHA OCTAHOBUTCH B TOT MOMEHT,
Korza rpys3 OyZer eljé MOpogosKaTh
IBuraTbca K crenke. ITocse aToro moc-
Ka HAYHET Pa3TOHATBHCA CUJION TPEHU:A
0 Tpy3, NOKa He yINApUTCA BHOBb O
creHKy. IIpu 3TOM rpy3 OTHOCUTEJBHO
IOCKM JOJKEH IIPOMTM PaccTOsHMe
Lmin He OoJiee eé mumubl L. Takum 00-
pasoM, ACHO, YTO HeTajJbHOe PacCMOT-
peHMe OVHAMUKM [ABMKEHMII TeJ CU-
CTeMbl NPUBENET K B3allliCyl CUCTEMBI
ypaBHEHMII, KOTOpble Mbl 37eCh He 0y-
JAeM BBIIINCBIBATH.
3aTo DHEpPreTMHUecKuii MeTOon II03-
BoJIAeT PelUTh 3a7jady OyKBaJIbHO B
OJIHY CTPOYKY: 3a BCE BpeMsA JBUIKE-
HMA KMHETMYeCKasd DHEPrus CUCTEMBI
YMEHbIINJIACh [0 HyJd 3a cuér pabo-
ThI CUJIbI TPEHNU!
2
UL

OTKyJZla CJIefyeT, dYTO HOJMHA JOCKU
IOJIKHA OBITh OOJbIIe Lmin:
3v(2)
4ug

3aMeTuM, 4TO B IIPOIIECCe PeIIeHnd
paboTa cuIbl TPEHUA CKOJIbYKEHNUs ObI-
Ja paccumMTaHa B CHUCTeMe OTCYETa,
CBABAHHOV C JOckoi. Ilpm sTOM MBI
JCIIOJIb30BaJIM TOT (PaKT, YTO CyMMap-
HadA paboTa BcexX CUJ TpPEHUdA, neli-
CTBYWOIIIMX B CHUCTEME, He 3aBUCUT OT
BbIOOpa CMUCTEMBI OTCUETA, BCErza OT-
puLaTesbHa ¥ BCerja IIPUBOAUT K
YMEHBIIEHNIO IIOJHOM MeXaHUYeCKON
DHEPTUM CUCTEMBL.

L >

2
Orger. L > 3ﬂ
dug
3anmaua 7. B cucreme, nsobpaskén-
HOJl Ha PUCYHKe D, TpeHMEe OTCYTCTBY-
eT. B HavaJIbHBII MOMEHT BCe TeJa
YIEepsKMBAIOT, IIPY 3TOM CBUCAIOLIVE



KOHIIBI HUTEN BEPTMUKAJbHBI, a BUCHA-
e Ha HUX TI'Py3bl KacaioTca OOKo-
BbIX IIOBepxHocTell Ky0OoB. Maccsl
KyooB M m 2M, KasKIblii 13 TPY30B
uMeeT Mmaccy m, npuuém M = 3m.
Cucremy ornyckator. Hamnure cko-
pocTh GoJbIIOTO Ky0a B TOT MOMEHT,
KOTJla KaCaloIMIICA ero rpys yIoapur-
ca o cros. HagasbHada BbICOTA I'PY30B
OTHOCUTEJIbHO TOPM30HTAJbHOM I10-
BepxHOCTU cTojya H.

Puc. 5

IIpesxne Bcero obpaTuMm BHUMAaHME
Ha TO, YTO Ha TPy3bl [0 BEPTUKAJIA
EVICTBYIOT OLMHAKOBBIE CMJBI (TAMKe-
CTM U HATAMEHUA HI/ITI/I), II03TOMYy WUX
YCKOPEHMA M KOHEYHBIe CKOPOCTU IIO
BEPTUKAJIM ONMHAKOBBEL Takum obpa-
30M, TPy3bl IOCTUTHYT IIOBEPXHOCTH
cTrosa oxHOBpeMeHHO. Kpome Toro, us
3aKOHA COXPAHEHNUS MMIIYJIbCA MOKHO

HAiTM CBA3H MEMKAY CKOPOCTBIO v
kyOa Mmaccoit 2M 1 CKopocTbIO Uy Kyba
maccont M:

0=02M+m)v; — (M +m)vy. (16)

U3 HEePaACTAMXIMMOCTII HUTU CJeny-
€T, YTO CKOPOCTH COKpallleHNd TOop¥-
30HTAJIbHOTO y4YaCTKa HUTM pPaBHa
y,HBOGHHOIL/'I CKOPOCTI OITIyCKaIIIMXCA
TPy30B, T. €. KOHEYHasd CKOPOCTH KaiK-
J0ro 13 rpy30B paBHaA

»= (%1 + (%) .

17
5 17)
Toma nu3 3aKOHa COXpaHeHNuA
MeXaHMYeCKOM OSHeprumM MOOJydUM:

2

2M +
omg = T
2 ’ 2 (18)
M+
+( UL +2 m;)

VI3 ypaBuenwnii (16) — (18) ¢ yuérom
Toro, uro M = 3m, ompenesuM MCKO-
MYIO CKOPOCTB:

2gH
1)1:8 —7g7

OTgert. v; =8 %
737

BroiBonnl. Ecoin B 3amagye Ha mexa-
HIYECKOe JBUIKEeHUe TeJ He Tpeldy-
eTCA JIeTaJIbHOTO OIMCAHUA IBUMKE-
HUA, a HeobOXOoAMMO JMIIb CBA3ATH
HaYaJIbHOe ¥ KOHEYHOEe COCTOAHUA
yccyaenyeMoil CUCTeMbl, TO IJA IIo-
JydeHusa OBICTPOro OTBeTa HEPEIKO
yanobHee MCIIOJIb30BATH DHEpPTreTude-
CKVEe COOTHOIIIEHUS.

Sanatm AJSA CaMOCTOATECJIBHOIO peIlIeHUA

1. XoxkkeltHasa mIaliba, wuMeroias
Ha4vaJIbHYI0 CKOpOCTb 4 M/c, IpPOXO-
AT TI0 JbAY A0 yzapa o 6opTur pac-
cTosAHMe 15 M u mocJsie ynmpyroro yna-
pa orcrakuBaeT oT Hero. Omnpenesnn-
Te, Ha KaKoe pacCTOAHME OTJETUT
maiiba, ecan KOdPEPUIMEHT TPEHUA O
Jén B oboux caydasax pasen 0,04.
(OtrBer: 5 m.)

2. Teno, 6pomrenHoe ¢ BbICOTHI 10 M
BEPTUKAJILHO BHIM3 CO CKOPOCTbIO 4 M/c,
IIOrPy3MUJIOCh B TPYHT Ha TIJIyOMHY
20 cm. Haiimure cuay CcOnpoTMBJIIEHUA
rpyHTa, ecamu macca teja 2 Kr. Cuioii

COITPOTUBJIEHMSA BO3yXa MOYKHO IIpe-
nebpeusn. (OrBet: 1,1 kH.)

3. CaHKM CBE3IKAIOT C TOPBI, JJIMHA
OCHOBaHMA KOTOPO¥ 5 M, a BbICOTA 2 M,
U IPOE3KAIOT IO OCTAHOBKMU ellé 35 M
10 TOPM30HTAJJbHON Iomanke. Ompe-
neanuTe KOd(P(UIIMEHT TPEHUs, CUUTAA
€r0 OIVHAKOBBIM Ha BCEM IIyTU. ¥YdYa-
CTOK TIepexoja CKJIOHA TOPbI B TOPU-
30HTAJBHYIO IIOBEPXHOCTbH CUMUTANTe
HeGOJIbH_U/IM M AOO0CTATOYHO IIJIAaBHBIM.
VIameHeHMe MOIyJis CKOPOCTM CAHOK
Ha yJacTKe Iepexoga MOYKHO He ydu-
TeiBaTh. (OTBeT: 0,2.)



